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PREFACE 


This report is divided into three volumes for printing and distribution 
purposes. Volume I contains the text of the report. It includes narratives on 
data analysis, model validation and source determinations. 

Volume II contains tables and figures that are referenced in the text. The 
lists of tables and figures are repeated in this volume for easy reference. 

Volume III is an appendix to the text which contains a display of the air 
quality and meteorological data collected during the study year. Supportive 


material is also provided in this separate volume. 
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BILLINGS SO, STUDY 
MAXIMUM ONE HOUR CONCENTRATIONS 
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Parts per Billion -- 50. 
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BO62 B063 B064 B065 B066 L014 L015 
95 140 107 167 294 42 35 
140 32 14 44 392 70 46 
30 108 192 101 357 72 56 
kes 85 70 118 201 25 95 
45 17 10 5 156 24 
58 195 381 267 280 75 
10 180 132 elt 409 103 
55 42] 150 192 359 97 
70 8 1 1 108 32 
96 10 0 33 146 37 
118 24 4 98 97 56 
26 128 161 50 127 63 
62 200 95 94 78 83 
43 206 67 44 65 43 
44 18 8 60 31 15 
20 34 15 45 160 ral 
24 82 182 261 171 55 
72 57 (aS 149 119 54 
124 a3 4 9 142 44 47 
147 15 4 40 125 72 76 
91 12 4 35 123 11 24 
90 25 29 iM: 141 86 69 
81 11 5 7 Le7 90 84 
101 137 108 108 123 87 101 
74 118 183 113 200 63 67 
31 13 82 58 131 43 74 
20 19 37 87 17 
131 aa 148 290 Viz 35 
14 134 257 755 lie 3 
143 103 134 205 67 
55 5 196 185 28 
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BILLINGS 50, STUDY 
MAXIMUM ONE HOUR CONCENTRATIONS 
March, 1982 


Parts per Billion -- 50. 
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22 133 183 3 9 
36 Yaa 75 14 11 
0 1 144 8 8 
0 0 Td 3 ii 
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Parts per Billion -- 50, 


Sites 
BO61 BO62 B063 B064 B065 BO66 L014 L015 
4 70 118 63 19 7 
12 68 46 165 45 ag | 

31 63 140 322 144 39 17 
it 19 9 88 19 7 4 

4 70 97 21 14 16 14 

0 20 56 13 29 9 3 
12 30 17 45 Z 36 29 
35 20 21 188 44 7 5 
8 10 0 132 9 4 1 
45 10 1 92 32 4 3 
27 19 5 84 40 6 2 
8 59 121 18 25 46 44 
14 22 17 85 32 25 9 
23 55 84 60 25 40 19 
6 68 129 30 20 22 10 
44 9 2 70 19 6 S 
19 39 25 40 20 33 38 
193 19 11 230 210 24 19 
2/7 9 EY 130 25 9 6 
35 18 23 100 19 56 29 
2/7 100 148 120 79 32 75 
160 170 175 106 115 110 100 
155 20 13 102 16 14 
59 79 132 82 ial 25 81 
5 82 84 96 105 48 83 
40 95 87 75 4 5 

9 l 53 L7 i 10 

71 1 74 18 2 2 
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49 38 29 150 18 19 
9 Z a 58 10 14 
60 104 14 I2 19 
109 65 70 45 13 16 
130 Si 99 76 57 12 
10 4 107 23 3 6 
9 3 284 131 15 (28) 
10 21 Cava 28 13 13 
39 69 46 Si Gg 105 
12 122 90 4] 90 40 26 
11 39 210 33 26 14 61 
43 30 0 89 59 17 24 
V2 55 6 159 34 37 35 
10 40 40 8 12 50 38 
8 39 115 33 lay) 63 56 
7 4] 80 87 Zo 60 44 
40 25 151 ibs) 8 
60 21 34 46 23 
129 54 45 33 
13 5 4l 20 
75 65 61 24 2 
98 190 140 ZA 85 
70 60 146 52 32 
4 2 } 4] 7 
155 83 216 68 40 
78 Bic ai 20 31 
90 165 198 92 106 
89 50 54 100 68 
0 1 47 85 7 
0 8 79 108 15 
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Parts per Billion -- 50. 


Sites 
BO61 B062 B063 B064 BO65 BO66 L014 L015 
139 75 85 40 44 
90 50 9 19 4] 
50 76 40 54 88 
68 40 52 25 48 
2 24 108 28 14 
30 9 220 30 1 
174 247 144 159 108 
169 20 ji(a 14 
2/7 45 21 25 
43 85 8 70 
4l 325 31 26 
70 25 26 rag 
89 gl 203 
13 0 15 51 34 
13 il “200 34 7 
9 12 187 195 2 
104 215 90 80 81 
42 80 141 42 118 
129 145 35 89 105 
80 266 96 22 15 
68 46 287 169 49 
62 85 74 72 24 
49 85 19 82 38 
3 10 102 58 22 
) 5 110 49 10 
55 107 76 50 49 
0 8 4 139 8 
140 25 Past 227 15 
183 170 96 80 52 
8 43 170 40 21 34 
25 49 54 29 24 133 


Table 8 


MAXIMUM ONE HOUR CONCENTRATIONS 


Day B061 B062 B063 


] 42 125 
2 8 ay, 
g 109 
4 68 
5 81 
6 159 
7 210 
8 0 
9 ) 
10 0 58 
ag 152 30 
12 oy) 30 
1S) 109 160 
14 20 100 
5 68 9 
16 oe) 110 
17 94 100 
18 17 159 
Lg 43 58 
20 35 115 
fad 30 83 
22 32 68 
23 35 175 
24 219 
25 100 
26 67 70 
27 50 79 
28 78 148 
29 55 22 
30 36 88 
31 1 Z29 


BELL INGS SO,“ STUDY 


August, 1982 


TABLES 


2 


Parts per Billion -- 50, 


L014 


LO15 


79 
100 
27 
36 
90 


Table 9 


B062 


42 
15 
29 


BILLINGS S05 STUDY 


TABLE 10 


MAXIMUM ONE HOUR CONCENTRATIONS 


B063 


74 
1i2 
209 
133 

39 


September, 1982 


Parts per Billion -- SO, 


Sites 


BO65 


BO66 L014 LO15 
145 16 
230 29 
157 A] 

65 54 
205 39 
275 96 

85 32 
200 97 
275 44 
170 a3 

55 14 
105 13 

40 20 
17 7 

48 14 
113 76 
132 147 
166 101 

24 2/7 

30 

88 

lad. 

49 

120 142 
145 56 
13 

0 

42 

42 

23 


Table 10 


TABLE 11 
BILLINGS SO, STUDY 
MAXIMUM ONE HOUR CONCENTRATIONS 
October, 1981 


Parts per Billion -- 50. 


Sites 
Day BO61 BO62 B063 B064 B065 B066 L014 L015 
i 148 34 173 69 135 
2 200 51 152 50 43 
3 4 47 49 10 16 
4 5 144 37 12 16 
5 35 48 65 32 39 
6 74 259 67 94 58 84 
7 63 64 85 2715 28 40 
8 70 86 109 49 9 16 
) 53 +20 79 9] 38 26 
10 45 221 196 16 24 
11 30 45 89 10 14 
12 25 12 27 6 7 
13 3] 40 49 6 22 
14 136 242 258 181 74 81 
15 18 234 156 172 217, 31 61 
16 230 194 B13 219 147 33 59 
17 10 26 16 113 172 23 6 
18 29 184 247 2Ls 410 30 Lt 
19 58 114 179 142 239 18 131 
20 50 0 6 52 44 aga 8 
21 40 65 106 65 116 100 12 
22 64 153 Syl 229 188 20 42 
23 68 154 182 157 195 30 154 
24 45 203 57 222 72 42 60 
25 19 109 108 202 8 79 
26 30 200 135 186 17, 85 
(Ay 17, 100 258 93 19 31 
28 76 146 236 B13 19 43 
29 15 36 74 ES 12 
30 13 53 80 27 32 60 
Sil Zi 70 SS 65 219 167 


Table 11 


Day 


B062 


30 
20 
43 
4] 
76 


MAXIMUM ONE HOUR CONCENTRATIONS 


B063 


89 
95 
90 
110 
197 


ol 
140 
123 

94 
102 


BILLINGS SO, STUDY 


November, 1981 


B064 


135 
204 
260 
235 

38 


Zon 
E22 
163 
179 
417 


329 
178 

49 
110 
126 


226 
142 
by) 


TABLE 12 


2 


Sites 


B065 


109 
120 
110 

63 
250 


Parts per Billion -- 50, 


L014 


Table 12 


MAXIMUM ONE HOUR CONCENTRATIONS 


Day B061 BO62 B063 


1 18 123 
2 24 94 
3 21 29 
4 60 90 
5 29 173 
6 18 124 
7 19 210 
8 63 156 
9 56 237 
10 88 50 
11 14 45 
WA 98 183 
13 69 6 
14 26 67 
15 bec 35 
16 101 70 
17 7 15 81 
18 20 28 74 
19 22 50 65 
20 46 1) 47 
Zi 10 20 67 
22 5 10 43 
23 ial 8 295 
24 15 10 120 
25 18 15 187 
26 5 10 90 
27 29 15 134 
28 170 135 5 
2s) 95 WS 45 
30 135 185 76 
oi 43 270 116 


BILEINGS SO, “STUDY 


December, 1981 


TABLE 13 


2 


Sites 


BO65 


Parts per Billion -- SO. 


Table 13 


TABLE 14 
BILLINGS SO, STUDY 
TWENTY-FOUR HOUR CONCENTRATIONS 
January, 1982 


Parts per Billion -- 50, 


Sites 

Day BO61 B062 B063 B064 B065 BO66 L014 OAS 
l 8 28 4] 37 33 60 17 13 
2 3 38 13 7 1 102 22 16 
3 1 ili 40 48 42 87 18 ish 
4 9 42 26 L7 24 59 6 11 
5 0 23 13 8 3 50 13 
6 4 14 59 15 93 64 22. 
7 2 4 69 23 83 91 35 
8 ef 16 56 16 30 104 24 
9 0 Sif 6 0 0 £2 Ze 
10 4 40 9 0 4 48 21 
11 6 38 8 0 10 28 19 
12 i 9 37 45 20 32 all 
13 3 16 33 23 26 33 ell 
14 1 10 39 13 15 28 14 
15 i 13 9 1 5 6 ] 
16 1 i 22 a | lg) 39 55 
17 it 7 22 26 28 34 13 
18 9 15 34 94 45 42 17, 
19 2 40 9 Z 2 38 24 De 
20 Zz 25 9 1 5 20 20 7, 
2) Z 26 10 2 5 49 if 6 
22 4 20 10 4 13 34 7 14 
23 4 38 8 4 4 92 36 30 
24 14 25 18 14 33 39 15 16 
25 ra 26 48 50 46 79 13 26 
26 al 12 28 26 23 62 14 25 
27 1 4 2 8 14 5 

28 24 4] 39 40 80 27 14 
29 6 9 50 63 61 6 3 
30 i 57 16 24 88 22 

Sil 10 13 10 55 42 9 


Table 14 


TWENTY-FOUR HOUR CONCENTRATIONS 


Day BO61 BO062 B063 


if 5 10 

Z 5 43 

3 15 8 30 
4 6 9 49 
5 5 8 49 
6 4 5 80 
i 3 3) eo] 
8 0 8 15 
9 / 8 65 
10 6 8 98 
11 6 10 oO 
12 9 15 4G 
1S) 8 10 52 
14 3) 8 34 
15 11 8 28 
16 {5 20 29 
ty) 4 9 38 
18 6 4 39 
19 Z 4 a2 
20 6 5 5/7 
(All 6 17 32 
22 2 35 5 
23 2 5 Vy 
24 3 10 30 
Zo v2 24 47 
26 9 18 oi 
27 ] 12 37 
28 9 9 32 


BILLINGS: SO, STUDY 


February, 1982 


TABLE 15 


2 


Parts per Billion -- 50, 


Sites 


B065 


(a 

0 
15 
60 
57 


45 
12 
28 


B066 


L014 


—" 
NID) 07 (© CO CW ON WO 


ree 
NI DO G 


bors 


Table 15 


TABLE 16 
BILLINGS SO, STUDY 
TWENTY-FOUR HOUR CONCENTRATIONS 
March, 1982 


Parts per Billion -- 50, 


Sites 
Day BO61 B062 B063 B064 B065 B066 L014 L015 
1 19 38 16 8 13 57 13 7 
2 8 Si Algh (i 3 16 13 12 
3 39 65 24 10 15 68 (Ai 25 
4 6 43 9 2 2 16 14 
5 6 12 47 22 30 20 9 8 
6 3 6 6 2 dh 12 4 1 
7 4 7 22 14 30 L7 5 (a 
8 6 17 7 3 2 14 3 I 
9 6 6 44 40 46 39 13 8 
10 6 6 2 8 A5 43 6 2 
11 10 4 23 40 13 is ii 6 
l2 ih i 3 8 13 4 1 
13 4 3 Ze 23 30 6 8 
14 11 21 56 51 38 18 (2 
15 7 21 4 24 31 4 1 
16 2 ye 3 3 12 4 2 
17 2 16 0 0 29 2 1 
18 p 19 0 0 20 ll 2 
19 0 0 0 69 7 2 0 
20 ih 2 Z 12 5 4 1 
21 5 7 45 26 15 6 12 
2 5 3 55 (al 24 5 AL 
23 1 4 5 18 19 18 3 1 
24 2 5 if 1 3 9 3 1 
25 14 4] 22 LZ 20 ily 5 0 
26 & 37 26 7 20 97 i 7 
27 5 iy 20 27 16 13 5 8 
28 4 18 10 0 24 Le 4 0 
29 n° 5 13 6 14 27 4 0 
30 0 2 21 2 7 22 8 4 
31 9 26 11 6 7 62 5 1 


Table 16 


TABLE 17 
BILLINGS SO, STUDY 
TWENTY-FOUR HOUR CONCENTRATIONS 
April, 1982 


Parts per Billion -- 50. 


Sites 
Day BO61 B062 B063 BO64 B065 B066 L014 FOr 
1 3 18 8 S 18 23 6 4 
2 0 6 5 0 1A 0 5 1 
3 4 Ze 5 0 0 10 5 4 
4 0 3) 8 0 16 9 3 if 
5 15 6 ila 22 2 7 9 7 
6 4 33 24 20 26 4] 7 6 
7 0 1 7 0 53 4 3 1 
8 1 ( 16 18 7 Ge 8 5 
9 0 i ) 1 13 4 4 
10 ii 3 34 Ze 22 10 24 
11 a 29 25 T2 8 14 
li2 2 17 9 4 6 4 6 
13 3 22 16 9 5 5 9 
14 2 26 LZ 4 4 8 10 
15 1 18 8 5 5 4 7 
16 2 19 4 5 15 5 5 
iy 2 19 15 20 7 5 5 
18 0 11 20 2 5 2 
19 1 19 2 109 3 5 1 
20 1 16 9 6 7 5 8 
21 4 FS 25 ily 6 9 14 
a2 2 22 22 10 10 25 da 
23 2 20 28 19 7 6 ii 
24 24 SHY) 42 59 50 7 5 
25 22 yi 0 0 ) 4 5 
26 13 6 ] 7 24 6 6 
2/ 3 iia ra 5 4 6 6 
28 15 19 9 10 23 5 6 
29 0 10 1 13 9 5 2 
30 4 31 15 18 10 12 i 


Table 17 


TABLE 18 
BILLINGS SO, STUDY 
TWENTY-FOUR HOUR CONCENTRATIONS 
May, 1982 


Parts per Billion -- SU, 


Sites 

Day BO61 B062 B063 BO064 B065 B066 L014 L015 
1 1 Li 24 10 6 6 

z if 15 12 14 8 6 

3 7 17 18 30 L5 7 5 
4 0 10 3 12 i 5 0 
5 0 16 et 3 4 6 2 
6 0 Ti 6 Z 6 5 1 
7 1 a} 2 7 3 8 4 
8 y ile 3 9 iol 4 i 
) 1 9 0 rag 3 4 0 
10 4 9 0 18 6 4 1 
Ald 4 10 i 6 6 4 i 
12 0 19 18 5 4 7 5 
BS 2 10 4 14 7. 6 2 
14 5 14 ee 9 5) 6 2 
£5 0 17 UZ 7 4 6 2 
16 5 6 1 10 4 4 1 
i 3 1: vi 9 5 5 5 
18 31 i, 2 4] 20 7 5 
19 6 vi 3 10 6 3 1 
20 8 6 6 23 4 5 2 
21 8 22 1 16 10 5 16 
22 Ze 24 20 24 22 15 14 
2 19 10 2 9 2 2 
24 12 18 17 24 1 4 14 
25 3 Ly 2 15 14 5 eal 
26 10 6 10 9 l 1 
2) 8 0 9 4 3 3 
28 13 0 13 2 i 1 
29 29 2 5 4 0 lt 
30 8 0 44 4 3 1 
Si 18 35 8 2 7 6 


Table 18 


TABLE 19 
BILLINGS SO, STUDY 
TWENTY-FOUR HOUR CONCENTRATIONS 


June, 1982 


Parts per Billion -- 50, 


Sites 
BO061 B062 B063 B064 BO65 B066 L014 L015 
12 4 5 34 3 3 
7 1 i 12 2 3 
18 15 2 3 4 
2 18 10 8 5 5 
21 9 16 11 5 2 
8 if 18 5 1 i 
5 1 61 oy 3 5 
2 4 ay z S 3 
12 14 12 8 2 18 
6 26 1s 7 19 7 6 
2 6 26 4 3 3 8 
13 6 0 16 16 3 8 
10 9 i 20 7 6 4 
3 16 £5 2 4 9 5 
3 13 24 y 5 12 14 
4 16 15 14 6 23 7 
13 7 13 3 2 
15 7 9 12 5 
18 10 7 j 
7 2, 6 3 
22 17 12 8 1 
16 30 14 yi 22 
19 16 36 ils 3 
2 1 0 6 2 
30 17 4] 15 10 
16 12 4 4 6 
14 16 30 23 10 
10 9 8 i, 10 
0 0 5 16 4 
0 1 10 32 6 


Table 19 


TABLE 20 
BILLINGS S0. STUDY 
TWENTY-FOUR HOUR CONCENTRATIONS 
July, 1982 


Parts per Billion -- SO, 


Sites 
Day BO61 B062 B063 BO64 B065 B066 L014 L015 
i 16 18 10 ia 10 
2 li 13 l 5 6 
3 10 15 12 18 i 
4 7 6 10 5 5 
5 9 6 10 6 1 
6 2 1 22 3 0 
7 23 28 33 26 8 
8 18 3 7 1 
9 5 4 5 4 
10 6 14 2 i 
11 8 51 5 5 
12 11 13 4 2 
13 19 4 19 
14 3 0 6 6 6 
15 i il 23 4 1 
16 2 1 81 16 0 
17 16 36 16 16 ily 
18 9 16 28 12 ig 
19 19 20 9 i deal 
20 18 33 21 9 22 
Tal 10 10 46 50 9 
22 1] | 18 at if 
23 8 11 7 12 ij 
24 0 8 13 9 4 
25 0 2 14 7 3 
26 5 11 9 15 12 
Yall 0 3 1 18 4 
28 9 5 6 37 6 
29 21 28 22 21 18) 
30 4 6 25 9 6 7 
Bi 5 10 18 7 9 15 


Table 20 


TABLE 21 
BILLINGS SO, STUDY 
TWENTY-FOUR HOUR CONCENTRATIONS 
August, 1982 


Parts per Billion -- 50, 


Sites 

Day B061 B062 B063 B064 B065 B066 L014 LO15 
1 10 13 38 8 15 20 
2 4 2 4 14 td 10 
3 ly 19 53 10 8 
4 9 is 29 21 

5 13 18 57 2h 12 
6 19 39 22 30 11 
7 13 7 11 35 8 
8 0 S 2 65 7 
9 0 7 2 3h H) 
10 0 4 13 6 6 9 
de} B32 4 3 26 Ze 19 
2 5 4 Lt 16 5 y| 
3 19 20 43 2/7 37 12 
14 6 16 39 33 16 19 
15 16 i 7 36 35 4 
16 13 V2 18 18 14 8 
V7 13 13 14 25 42 13 
18 5 18 47 18 16 6 
19 13 6 29 29 25 3 
20 13 23 45 40 59 15 
21 i) 12 18 20 16 oh 
22 10 il 18 9 28 7 
23 10 26 13 17 35 6 
24 25 26 8 26 10 
25 28 29 30 ci 12 
26 30 4 6 9 35 4 
Zi 15 11 18 23 32 10 
28 22 24 Sil 50 61 10 
29 14 8) 4 @ 23 3 
30 8 14 26 23 31 7 
31 5 Ail 18 ol Si, 8 


Table 21 


TABLE 22 
BILLINGS SO, STUDY 
TWENTY-FOUR HOUR CONCENTRATIONS 
September, 1982 


Parts per Billion -- SO, 


Sites 

Day BO61 B062 B063 B064 B065 B066 L014 LO15 
1 8 ile 9 24 23 iE 
2 5 ley 45 20 31 5 
3 8 23 25 20 29 4 
4 15 19 26 34 12 8 
5 7 2 2 23 21 3 
6 25 lz 13 47 61 13 
7 8 23 42 26 19 8 
8 8 37 49 55 66 10 
9 6 26 37 24 48 10 
10 12 12 7. 24 ai 6 
al 2 18 14 8 8 2 
ily 12 8 9 8 19 3 
13 ras 5 5 0 6 if 
14 6 5 1 0 22 Ih 
15 10 8 7 6 dea 2 
16 9 23 46 28 Bd 15 
17 6 22 35 19 32 36 
18 15 17 42 34 61 16 
19 19 0 2 7 16 9 
20 26 30 9 32 7 
“all 15 35 Syl 26 20 
22 6 16 iz 27. 13 
2 2g 35 30 13 
24 30 61 25 26 18 
25 8 5 29 22 9 
26 5 24 5 
ay 0 68 0 
28 6 i. 

29 0 3 

30 5 3 


Table 22 


TABLE 23 
BILLINGS 50, STUDY 
TWENTY-FOUR HOUR CONCENTRATIONS 
October, 1981 


Parts per Billion -- SO 


2 
Sites 
Day BO61 BO62 B063 B064 BO65 B066 L014 L015 
1 aS, 8 46 14 31 
2 Be 16 36 / 7 
3 4 7 8 il 4 
4 4 7 5 1 6 
5 10 y 13 5 1] 
6 ay 43 Lt 18 8 14 
7 17 i? 22 47 7 14 
8 t] 16 18 6 1 4 
9 14 36 14 16 i 7 
10 12 32 39 4 8 
11 6 15 14 5) 6 
12 6 1 4 2 5 
13 8 7 11 3 9 
14 24 59 25 37 9 16 
15 11 35 30 4] 47 5 10 
16 23 51 96 68 52 3 9 
17 5 5 7 16 26 Z 4 
18 11 61 53 83 95 8 ray 
19 23 34 43 44 48 4 45 
20 12 0 4 8 9 0 4 
21 14 8 27 20 37 20 4 
22 26 37 67 54 Sy 5 9 
23 15 38 38 28 54 8 26 
24 13 63 a 82 72 5 14 
(5) 8 35 40 66 Zz 28 
26 12 55 36 53 S) 31 
Al 9 34 62 82 6 9 
2 8 on 66 42 9 9 
29 4 6 14 19 3 
30 1 £1 7 5 18) 12 
Sik 3 30 54 30 15 58 


Table 23 


TABLE 24 
BILLINGS S0, STUDY 
TWENTY-FOUR HOUR CONCENTRATIONS 
November, 1981 


Parts per Billion -- SO, 


Sites 
Day B061 B062 B063 B064 B065 B066 L014 L015 
if TS 54 55 5D TEN 50 
Z 7 39 74 44 105 34 
5 9 34 55 41 132 Sal 
4 8 29 44 5 55 9 
5 8 20 | 2/7 20 7 
6 6 29 5] 18 35 27 
7 6 34 37 53 52 7 
8 5 24 34 18 31 Ly/ 
9 8 47 42 34 65 28 
10 5 32 79 40 81 19 28 
dal 5 oy 81 35 85 23 18 
12 8 42 Se 44 7A 18 21 
13 15 Ly 16 15 32 5 8 
14 20 25 13 34 42 7 9 
15 8 BF Ze 16 30 10 2a 
16 23 26 35 19 32 8 13 
17 39 43 31 57 81 18 23 
18 5 6 4 12 14 1 4 
19 bZ 5 6 0 14 1 6 
20 26 28 46 28 59 i 10 
21 14 4] 68 42 86 4 18 
22 6 20 13 Lt 20 2 5 
23 a 35 27 30 60 10 15 
24 18 17 8 7 57 3 4 
25 6 10 7 20 16 il! 1 
26 9 65 110 54 55 i 0 
27 25 39 48 39 71 8 6 
28 9 22 55 1y/ 49 13 ( 
29 i3 37, 72 40 81 10 7 
30 7 13 38 18 26 2 3 


Table 24 


TWENTY-FOUR HOUR CONCENTRATIONS 


Day B061 BO062 B063 


1 6 27 
2 6 23 
3 ) 8 
4 rag 39 
5 13 32 
6 yi 38 
il 8 38 
8 12 29 
9 18 4) 
10 20 7 
te 4 i 
(2 12 45 
13 I 3 
14 9 17 
us) 12 o 
16 14 13 
17 6 8 ae 
18 10 14 43 
19 i 14 32 
20 16 20 18 
(All 3 i, ig 
22 3 2 ]5 
23 4 2 62 
24 4 S 42 
(ee) 9 4 34 
26 1 3 17 
27 4 3 31 
28 LZ 23 4 
2g 23 42 15 
30 (All Sl 38 
Si W4 95 32 


BILETINGS SO, STUDY 


December, 1981 


TABLE 25 


2 


Parts per Billion -- SO, 


Sites 


BO65 


16 
6 
7 

2g 

16 


(a 
Ze 
25 
26 
AG 


13 
48 

0 
17 


L014 


EOES 


18 

i 
1 
Zo 
i 


18 

6 
up| 
1h 
12 


Table 25 


TABLE 26 


Billings SO, Study 
Monthly Summary 


Monthly Averages - 50, - Parts per Billion 


Sites 

B061 B062 B063 BO64 B065 BO66 L014 L015 
JAN 1982 Ge ee no eek 0) Goo ee oom ae anit 
FEB 1982 6 12 4] 36 34 43 10 14 
MAR 1982 7 16 19 14 19 24 7 5 
APR 1982 3 6 Li 12 20 13 6 7 
MAY 1982 -- 6 13 8 14 7 5 4 
JUN 1982 -- 6 i) i 15 ily! 5 6 
JUL 1982 -- 5 9 14 17 12 -- 7 
AUG 1982 -- 12 12 21 24 28 -- 10 
SEP 1982 -- 12 15 25 23 26 -- 9 
OCT 1981 -- 12 25 33 29 33 5 14 
NOV 1981 -- 12 31 4] 29 54 8 14 
DEC 1981 9 15 27 32 24 A5 10 14 


Number of Hours 


Sites 
BO61 B062 B063 B064 B065 B066 L014 L015 


JAN 1982 7133 730 605 728 733 728 403 626 


FEB 1982 664 661 584 643 663 601 665 645 
MAR 1982 735 734 454 669 724 630 /37 731 
APR 1982 275 695 714 655 593 634 716 690 
MAY 1982 -= 572 716 730 733 649 133 680 
JUN 1982 -- 132 PU 700 696 707 362 605 
JUL 1982 == 33 736 683 563 733 -- 732 
AUG 1982 “= 473 137 722 716 734 -- 728 
SEP 1982 ~= 505 709 549 601 528 -- 624 
OCT 1981 ta 388 608 624 731 575 655 730 
NOV 1981 om 714 710 705 704 713 489 7 
DEC 1981 339 735 133 739 Wars 720 732 738 


Table 26 


Site 


BO61 
B062 
B063 
B064 
B065 
B066 
L014 
LOLS 


TABLE 27 


BILLINGS 50, STUDY 


ANNUAL CONCENTRATIONS 


October 1, 1981 - September 


30, 1982 


Parts Per Billion - 50, 


Annual Average 


6.3 
1247 
20.2 
rag 
Aare) 
29.2 

Tes! 
10s 


Number of Hours 


2746 
6372 
8017 
8147 
8184 
7952 
5492 
8240 


Table 27 
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TABLE 30 


-- OPERATION SCHEDULE 


BILLINGS INDUSTRIES 


JANUARY, 1982 


DAYS 


TOTAL 


O1, 02°03 04 05 06 07 08-09-10 1] 12 13 14.15 16 17-18 19 20:21 .22 23 24 25-26 27 28 29 30 31 


INDUSTRIES 


31 


et 


MPCO-COR 


3 


CON -= BSP. 


CON - FCC 
GT WEST 


31 


1 


0-0-0 0; 0 0-0 0-4 


EXX = CAT 
EXX = COKE 


EXX - F-2 


31 


31 


0 
0 
0 
0 


31 


0-0 020-40 0: 0-0. 0 0 0 0 0:0 0 0 0 0 0 0 0 0-0.0 0 0: 0-0 00-0 
0-0 0-0<-0.0 0: 0 0 0 0.0 0-0 0-0-0 0 0-0-0 0 0 0-6 0 0 0-020 0 


EXX - F-3 


EXX - F-3X 
EXX - F-5 


020% 0 Cat 0-0-0 02-0 0.0 0520-05-00 0- 0-00 0 0-070 0 20-70 00-0 
00 0 0s 0 0-0 00.0 0 °0 0.0 0 020 0 0 0.0 0-0 020: 0 0 0 0.00 


EXX - F-651 
EXX = F-700 


MT SULF 


31 


29 
31 


CEN - #3 


CEN - #4 


31 


CEN - #5 


31 


CEN - CR-MN 
CEN - CR-PR 
CEN - AL-HT 


31 


31 


$i 


CEN - SUL-P 


CEN - 


31 


FCC 


Table 30 


TABLE 31 


BILLINGS INDUSTRIES -- OPERATION SCHEDULE 


FEBRUARY, 1982 


DAYS 


O102 03 04705 06 077508 09 10 11 12 13°14 15 16 17 18 19 20-21 22 23 24 25 26 27 28 29 30 31 


TOTAL 


INDUSTRIES 


26 
28 
28 
(os) 


MPCO-COR 


GON’ =—BP. 


CON - FCC 
GT WEST 


02 305-305 020 


1 


1 


28 
28 
28 
28 
28 
28 
28 
28 
28 


EXX - CAT 
EXX - COKE 


EXX - F-2 


EXX - F-3 


EXX - F-3X 


EXX - F-5 


EXX - F-651 
EXX - F-700 


MT SULF 


28 
28 
28 
28 
28 
28 
28 
28 


es 


CEN - #3 


CEN - #4 


CEN - #5 


CEN - CR-MN 
CEN - CR-PR 
CEN - AL-HT 
CEN - SUL-P 


CEN -= ECC 


ci 


Table 31 


TABLE 32 


BILLINGS INDUSTRIES -- OPERATION SCHEDULE 


MARCH, 1982 


DAYS 


TOTAL 


O12 0304-05 06 07 08-09-10 11.12 13 14-15 16°17 18.19 20 21.2223 24 25-26 27-28-29. 30 31 


INDUSTRIES 


0 


Oa oO 0-20. 20.20.05 0* 20220 20° 20.20 20270. 0, 0-0) 0. 70 300-0). - 01-0: 0) -0..-0:- 0-0-0 


MPCO-COR 


CON - B.P. 


CON - FCC 
GT WEST 


0 


O20. 20: 205-0" 20 20260-0020 20-20 20 .<0"20:-0 0: 20 20-20) 20:20: =0 20: 20. 20- <0 0220-0 


g1 


EXX - CAT 
EXX = COKE 


EXX - F-2 


1 0) 0-0 *-0220:-0.-0 0.07 0-0 20 
31 


1 


1 


0 
0 


31 


OQ. 20= 30:20 7-20) 10. 20,30 20 20 20° 20. 20: 40 20 20. 0 40 <0. 20- 0 70-0 0-0 0-0-0 0 0-0 
O20: 20-0: 20-70-20 20) 20-20 20) 20: 20-20: 20: 20-0 40-0 0 20 0: 20 0 40 0-0: 20.0 0-0 


EXX - F-3 


EXX - F-3X 


EXX - F-5 


31 


EXX - F-651 
EXX - F-700 


MT SULF 


31 


SA 


ol 


CEN - #3 


CEN - #4 


31 


31 


CEN - #5 


31 


CEN - CR-MN 
CEN - CR-PR 
CEN - AL-HT 
CEN - SUL-P 


CEN - 


cal 


31 


31 


31 


FCC 


Table 32 


TABLE 33 


BILLINGS INDUSTRIES -- OPERATION SCHEDULE 


APRIL, 1982 


DAYS 


TOTAL 


Oi 02 03. 04-05: 06 07-08: 09-10 11 12 13 14 15 16-17 18: 19 20°21 22 23 24 25. 26.27 28 29-30: 3A 


INDUSTRIES 


O= 02 02-07 02 020 0. 0-0 0 0-0 020 0 0. 0 0. 0, ot 0 0 Or 0 Oe 02.0 0 


MPCO-COR 


30 
24 


CONF=-B.P. 


1 


le-02 02-0, 02-02 0. 1 
O20. 0. 0, 0.0 00 0 0. 0 0 0 LO ht LO. Oo 0. 0. 0. 0 0. 0 0. Oe 0. 0 0, 0 0 


1 


1 


CON - FCC 
GT WEST 


EXX - CAT 
EXX - COKE 


EXX - F-2 


Zi 


02-0. -0F 07202 0-02-02 0 


1 


1 


24 
30 


1 


02-02 - 02-05 02 0 


O=-0) 07 6 0. 05 0 0.08 02 05 0 0 0 02.0 07 0. 0 02 02 0-0. 00.0 0F 02 02 0 
O20 02 02050 0 07 0.0.0 0 0 G01 0:0 0. 0 0 0. 0.00 0 0a 0 6 8 0 
0. 0-0; 0 0.0 0 0.0. 0, 0. 0 0 0 0 0:0: 02 O02: 0: 07 0 0. 0 0. 07 0 G0 


0 -0..07 02 0 020 0-0 02 OF 0 0 0 0: 0:0 0 0. 020. 0 0 0 03 05 0 002 0 


] 


EXX - F-3 


EXX - F-3X 


EXX - F-5 


EXX - F-651 
EXX - F-700 


MT SULF 


30 
30 


30 
23 
25 


rc 


CEN - #3 


02--070370. 002 0 


1 


] 


CEN - #4 


1 


1 


CEN - #5 


30 
30 


CEN - CR-MN 
CEN - CR-PR 
CEN - AL-HT 
CEN - SUL-P 


CEN - FCC 


ml 


i000 0 05-05 0. 02 0 0-0-0 0. 0. 0. 0. 00. 00. 0. 0 0. 0. 0. 0 


14 


1 


i 25 


1 
OF 0- 20) 0-20). 0 0 = 0-0-0 ..0- 0 0-00. 0-0 0. 00 0 0. 0 0 8 0 


1 


1 


Table 33 


TABLE 34 


BILLINGS INDUSTRIES -- OPERATION SCHEDULE 


MAY, 1982 


DAYS 


TOTAL 


01°02 03 04 05 06 07 08 09 10 11 12 13 14:15 16 17 18 19 20°21 22 23°24 25 26 27 28 29. 30 31 


INDUSTRIES 


0 
21 


OO. 0F 80) 0 20) 0) 20-20 30-7 0:20.00 0: 0 80-50 2020" 20: 30.70 20 20 20° O70 *O = 070 “oO 


MPCO-COR 


ca 


CON - B.P. 


31 


CON - FCC 
GT WEST 


O20 20-0 00 0-0-0020 0-0-0 00-0 0-0 0 0 0. 0-0. 2 


0 


1 


1 


O00 20-20 0520: 20-0 40: 20-70: 70-20-20 0 20-20 (0 20 50 200 20-10-00 20 


EXX - CAT 
EXX - COKE 


EXX - F-2 


yk 


0 
0 
0 
0 


31 


U=0-30'.0 0-00-40 20 <0: 0 80, 20 20-2 6-0 0-30 20 0-50) 60-20-0280 20 20 60-50-20. 0 
020 5070 30 0 0 0 20 “0.20 30°20 70-20 <0: 80 20-20 30 20 50°50 20 90 20 40 e002 
0 20:20 50 20 20°26 0-70 507200 20° 0-70.50 10 0-30 70.70. 20-30-0200 2020-0 202-0 
Os 0-20 5020 350-20 0-70 20, 20-70-40 S00: 20 50: 50 7020 10°20) 30 20.70.70 20 20.20 20 220 


1 


EXX - F-3 


EXX - F-3X 


EXX - F-5 


EXX - F-651 
EXX - F-700 


MT SULF 


3k 


24 
31 


1 


1 


QO 30-20; 70-20 =0. 20 


CEN - #3 


CEN - #4 


25 


1 
1 


00-20-00 20 
O00 20-00 


Or 0- = 0" 02-0 - 0 


CEN - #5 


25 
25 


1 


CEN - CR-MN 
CEN - CR-PR 
CEN - AL-HT 
CEN - SUL-P 


CEN - FCC 


1 
1 
{ 
1 


25 


0 0.0. 0> 0:..0 


25 
25 


1 


0 20) 0705-0 0221 
O70) 02300" 0 


Table 34 


TABLE 35 


BILLINGS INDUSTRIES -- OPERATION SCHEDULE 


JUNE, 1982 


DAYS 


TOTAL 


Ol 02 03 04 05 06 07 06 09 10 Tl 12°13 14 15 16 17 le 19 20 21 22 23 24 25 26°27 28 29 30 3) 


INDUSTRIES 


OF Cr 0-0 0 OF 0 or 0 a 0 0 a 0 0 


MPCO-COR 


30 
30 


CON =- BaP. 


CON - FCC 
GT WEST 


0-40. 0 0 0-0-0. 0. 0-0: 0 0-0-0. 6 0. 0. 0 0 0: 0 0 0 0: 0 0-0 0 0 0 


19 
30 
30 


1 


je 0s 0, 02 0 0; 0 0.07 0 0 01 


1 


EXX - CAT 
EXX - COKE 


EXX - F-2 


O20 0h 0, -0- 02 -0F 0-0. 0.0 0: 0. 0 0: 0 00-0 © 0-0. O 0. 0 0: 0 00) 0 
0-02 02-0 02 0 0-0 0 0 0 0 te 0 Oe 0 0 8 00 0 0 0. 0 0. 0 0 Oe 0 
OF 0-0 GC 0 0 0. 0 6 Oe me 0 Ue OO 0 eo 0 Le 0 0. 0. 0 0 0 0 0 


Oe--050;-07 0: 0 0 0-0 0 0 0) 0 0. 0 00 0 0 0 0 0. 0 0 0. 0 02 0-0 0 


EXX - F-3 


EXX - F-3X 


EXX - F-5 


EXX - F-651 
EXX - F-700 


MT SULF 


Os 05-02-07 02 0. 0 0 0 te 0 0 0 0 0 0 0.0: 0 00 OF te. -0 Oe: 0 07-0 0 


30 


30 
30 
30 
30 
30 
30 
30 
30 


CEN - #3 


CEN - #4 


CEN - #5 


CEN - CR-MN 
CEN - CR-PR 
CEN - AL-HT 
CEN - SUL-P 


CEN - FCC 


rc 


el 


ed 


Table 35 


TABLE 36 


OPERATION SCHEDULE 


BILLINGS INDUSTRIES -- 


JULY, 1982 


DAYS 


TOTAL 


O02 03:04 05 06-07 08°09 10 11 12 13.14 15 16 17 18 19 20 21 22 23 24 25 26 27 26 29 30 31 


INDUSTRIES 


3 


0 20-0405 0-0-0 0° 0 


1 


1 


0 -O <0 <0 


fi 


070-00 30 20-70 300 20: 20) 20. 30 0. 30 


MPCO-COR 


CON - B.P. 


31 


CON - FCC 
GT WEST 


0 


On 20.0" 20730-2200 0-20" 0-0 0 00-05 0-00 +0 .-0--0 <0 0 <0" 0:20 70. 0: <0 200 


3 


EXX - CAT 


20 
SL 


1 


0 50). 80-20 OQ: 0F 20 0-0. 20k 20 ck 


1 


1 


EXX - COKE 


EXX - F-2 


0 
0) 


OF 30 200) <0; 70:20 020-20 <0). 20 80-02 0 20) 20). e020 0 20) 0) 0-0: 0 sO: 30-0 0-20 0 
O70 20:20; 20 0 0 0 20-0 20 20 0 200-0 0 <0 20 20: <0 40 20. 20 =0. 40. <0 20-0: <0 
0-0 20: 20. 702-0) 200-70; 20 FO. 20 20.5020. 30: 0-0 20-20 0. 20: =O: 20 2020 020-0 0-0 
O20 0 30 0 0 0 0: 0 0 0 0190-0 20 20-0 0 0 20 0-20 40. 0. 20. 40, =O. 0-20: 0 
O30 20 20 = 0-70 0 0-00-00 0: 20-0 0 “0 0 0 0 20 0 0 Or 0. 0 8 0. 0-8 


EXX - F-3 


EXX = F-3X 


EXX - F-5 


0 
0 


EXX - F-651 
EXX - F-700 


MT SULF 


0 
$1 


31 


CEN - #3 


oI 


CEN - #4 


31 


CEN - #5 


31 


CEN - CR-MN 
CEN - CR-PR 
CEN - AL-HT 
CEN - SUL-P 


CEN - FCC 


31 


31 


Sh 


Sl 


Table 36 


ie o7 


BILLINGS INDUSTRIES -- OPERATION SCHEDULE 


AUGUST, 1982 


DAYS 


TOTAL 


Ol 02.03 04 05 06 07 08 09 10-11 12 13 14 15 16 17 18 19°20 21 22 23 24 25 26 27 28 29 30: 31 


INDUSTRIES 


9 
31 


ct 


1 


1 


O20 0G 0° 0 0 0 0: 0-0 1 


1 


O-=0F 05-0. 0) 0 


MPCO-COR 


CON - B.P. 


31 


CON - FCC 


0 


Os 00-0. 0--0--0- 02.0 0, Oy 0,0, 0:0 0). 0-0 0. 0 0: GO: 0: Or 0:0; O20; OF 0e-0 


GT WEST 


$l 


EXX - CAT 
EXX - COKE 


31 


31 


F-2 


EXX - 
EXX - F-3 


0 
0 
0 
0 
0 


31 


OF 02-08-02 07-0: 07-0: G0: 0-01 0 07 0-0. 0 0. 0-0. 0-0 0-0 0 0-0 0 02 0 0 
G0. 0. 0. 05-0> 0. 0-0) 0:0. 0:0 0. 0. 0. 0. 0 0 0: 0.0 0. 0°. 0 0-0" OF 0 Oy 0 
QO: 02-02, -0; 0 0: 0-0-0 0-0-0 0 0 0 0 00 0 8). 0 0... 0-0-0 Oe 0: 0-0-0 
02-02 (0302 02-0: 0. 0.0: 0: 0-0: 0. 0: 0. 0... 0 0% 07-0: 0:0. 0 OF 0? 0-0-0 05 -0F 0 


EXX - F-3X 


EXX - F-5 


EXX - F-651 
EXX - F-700 


MT SULF 


OF 0502 02 0-0 02 0, 07-0 0. 002 0-0. 0-0. 0-0. 0 0 OF -0=_0* 02-0. 0 0t. 0-0-0 


31 


CEN - #3 


31 


CEN - #4 


31 


CEN - #5 


31 


CEN - CR-MN 
CEN - CR-PR 
CEN - AL-HT 
CEN - SUL-P 


CEN - FCC 


31 


31 


31 


30 


ca 


Table 37 


TABLE 38 


BILLINGS INDUSTRIES -- OPERATION SCHEDULE 


SEPTEMBER, 1982 


DAYS 


TOTAL 


Od Oz 0370405 06-07 08 09.1071) IZ 13°14 15.16 17° 16 19°20. 21 22 23 24 25 26-27 28 29 30°31 


INDUSTRIES 


27 


i 


] 


1 


] 


MPCO-COR 


30 
30 


CON - B.P. 


CON - FCC 
GT WEST 


Or3G: 202 20.0702 <0. 0-0-0: 30. 0 0-20. -02,0- 0-20: 0 0: 30.0: 0 0 0 70 20 0 0 0 


30 
30 
30 


EXX - CAT 
EXX - COKE 


EXX - F-2 


0 20500 20: 0-0 0-0 0 <0 0 30 -<0' 0. 0 0 0-0-0 0. 40 0. -0° 0. 0 0 0-0-0 


EXX - F-3 


10 


O-=0 - 70: 20: 40- -0.-=0: 0-00 20-20 <0 -0 -0- 200-0 0-0 
G20 20 0: 0 20 20. 0 20-0. 40. 0. 20 40 0, 0 50 0-0. 0 0 00 20 0 0 200 0: 20 


1 


1 


EXX - F-3X 


EXX - F-5 


F651 
EXX - F-700 


MT SULF 


O> 20.40) 70-70’ 20 0 0 30. 0 20 0 0. 0 O20 0 00. 0: 0. 0 0 0 0 0 


EXX - 


O20 10205 20) 30-30 20. 20> 0.0 20, 0. 20. 40° -0 20 20-0 0-0 0 410. 0. 0" 30. 20 20-20-40 


30 


30 
30 
30 
30 


CEN - #3 


CEN - #4 


CEN - #5 


CEN - CR-MN 
CEN - CR-PR 
CEN - AL-HT 
CEN - SUL-P 


CEN - FCC 


30 
30 
30 
29 


ca 


Table 38 


ABE ESS 


-- OPERATION SCHEDULE 


BILLINGS INDUSTRIES 


OCTOBER, 1981 


DAYS 


TOTAL 


Ol 02.03 04 05 06 07 08 09 10 11 i2 13 14 15 16 17 18:19 20 21 22 23:24 25 26 27 28 229 30 31 


INDUSTRIES 


ca 


MPCO-COR 


31 


CON =-B.P. 


31 


CON - FCC 


29 


GT WEST 


31 


EXX - CAT 


31 


EXX - COKE 


EXX - F-2 


14 
14 
14 
14 


1 
1 
1 
1 


1 
1 
1 
it 


02 0-02. C;.-.0--0> 0-0 0; 0: -0- 0. 0-0 G0 0 
Or0r 0- 0: 0) 0 02 0.0 0:0 0.0.0) 0 0:0 
Oz 0F 0: 0: 0-0 _0- 0; 0.0 0 0. 0-0 0: UF 0 
OF OF 20] 0% 0- 0-0 0-00. -0 0-0) 0. 0F 0 0 


EXX - F-3 


EXX - F-3Xx 


EXX - F-5 


0 
31 


OF-0. 0: Ce 0 0-0-0. 0 Oe 0-0 0 


EXX - F-651 
EXX - F-700 


MT SULF 


3d 


31 


CEN - #3 


31 


CEN - #4 


31 


CEN - #5 


SI 


ct 


CEN - CR-MN 
CEN - CR-PR 
CEN - AL-HT 
CEN - SUL-P 


CEN - FCC 


Si 


cd 


31 


31 


31 


Table 39 


TABLE 40 


BILLINGS INDUSTRIES -- OPERATION SCHEDULE 


NOVEMBER, 1981 


DAYS 


TAL 


TO 


OT 02 03 64 05 06: 07 08 09:10 Ti I2.13-14° 15 16 17 18 19 20: 21-22 23: 24 25 26 27 28 29: 30 


INDUSTRIES 


30 
30 
30 
30 


MPCO-COR 


CON = BsP. 


CON - FCC 
GT WEST 


30 
30 
30 


cl 


EXX - CAT 
EXX - COKE 


EXX =- F-2 


Oe 0-0. 20-40-70) “0. 0-70 0. 0. 0 0 020 0 0 000 0 c0r 00S Ge 0 0 0 0 


EXX - F-3 
EXX - F=-3X 


EXX - F-5 


0: 0-20-0770 “0 303.0 0-0 0. 10. 0-0 00 0 0 0 0 0 0.0 0 0 0: Ge 0 0 0 


OO 20-0" 20> 10.520. 00720-0205" 0 2005 20) 0-20. 0 0-70) 0: OF OO ON 0 0: 0 0-0 


OF 208 70) 10-0) 20 0 OF 00 02 0-0 Ot Ge 0: 8 00 0 20-0. 0 0: 00. 0 0 0 


EXX - F-651 
EXX - F-700 


MT SULF 


30 
30 


30 
30 
30 
30 
30 
30 
30 
30 


CEN - #3 


CEN - #4 


CEN - #5 


CEN - CR-MN 
CEN - CR-PR 
CEN - AL-HT 
CEN - SUL-P 


CEN - FCC 


Table 40 


TABLE 41 


BILLINGS INDUSTRIES -- OPERATION SCHEDULE 


DECEMBER, 1981 


DAYS 


TOTAL 


Of 0203-04 05-06 07-08 09 10°11. 12 13-14 16 -16:17-18 19 20-21.-22 23 24.2526: 27 28°29 30 31 


INDUSTRIES 


25 
31 


1 


MPCO-COR 


CON - B.P. 


31 


CON - FCC 
GT WEST 


31 


16 
31 


1 


O07+0-"00=.0- -0> 020° =0)- 0-0-0 1 


i 


1 


EXX - CAT 
EXX - COKE 


EXX - F-2 


31 


0 
0 
0 
0 


31 


Ors 0 20506202 0050) 0: 0-40-00. 0 0: 2007.0: 0-0. 0: 0 0 0-0 0720.0: 0.0 0.02. 0 
0-020. OF 202 021.0" 20502700. 0-0. -0:0), 70 20-20 02 8. 0 00: 0: 40... 0 20; 052 08-020 
0220 <0 02-0 =0' 30-0! 0-0-0 0290 0 20 40: 0-20 730 0 0 - -0'0 020 -0' 20. 0 05 -0-0 
O70 01-0 0:0: 0 0: -0er0--0F -0- 0-0 0 0-00 0-0. 0 -0e 0. 0-20-0400 05. OF 6 


EXX - F-3 


EXX - F-3X 


EXX - F-5 


EXX - F-651 
EXX - F-/00 


MT SULF 


31 


31 


ea 


CEN - #3 


oul 


CEN - #4 


SH 


CEN - #5 


ot 


CEN - CR-MN 
CEN - CR-PR 
CEN - AL-HT 
CEN - SUL-P 


CEN - FCC 


31 


31 


31 
29 


1 


1 


1 


Table 41 


2h algel 


6z€ G2 Wee ela ye oc Ey; Ie 3 G2 v Te 82 1 094 - N39 
ySe ieee ee Ve OE ae = re 3 Gz G2 € 82 if d-1nS - Nad 
gee Wes We 7G Ol ait oy ts Gz p IE 82 Te LH-Ty - N39 
6g¢ lee ee a eee 3 G2 o¢ le 82 te Ud-¥9 - NO 
6g¢ ee eS ee ee ree Ys G2 0 Te 82 le NW-49 > NO 
SE le Gen alles (0 a tes te Ws G2 G2 if 82 le G# - N30 
gge Wee Wer ie 20 <r te. aris 3 IE €2 € 82 Te p# - N30 
9g¢ We. G6 ales: 68 tee is 02 Ws 1€ 82 62 €# - Nad 
G9e te ge oe Ss es ene ag 0 e 0€ € 82 te 41S LW 
ev2 2 06. 1 2 0 0 0 0 Te og 1 82 i 00-4 ~ XX3 
6g 0 0 0 0 0 0 0 0 0 le 82 0 199-4 - XXI 
on 0 0 le = 0 0 0 0 0 0 € 82 0 G-4 - XX3 
2b 0 0 i OL 0 0 0 0 0 82 0 Xer4 = MG 
y 0 0 Hie 0 0 0 0 0 0 0 82 0 €-4 -_XNa 
Bre ie 2 06% ie 2 08 ts cE 0 1 3 1 82 e Z=40> a 
Lee ie = 060 Gi. 8 < Ter 02 0 € v2 02 82 le 909 - XX3 
p62 G4 Mes ST; = 02: ae te él € 12 TE 82 Te LW - XX3 
vol We Pe ez 2 0 0 0 0 0 0 0 €2 te isam 19 
6g€ le} We We. 2 Oe 2 Ale ete 0 e v2 if 82 1 094 - NOD 
G9e ioe OS le, 2 ir a Ns if 0 if 82 if "d°@ - NOO 
281 Gey DE We. 2 oe -: € 0 0 0 0 92 € 409-09dN 
WO gaa «= «AON «6100s dS MYM sSNA AWW WYN SATYLSNONI 
SAWG 


2861 “YdGWaldaS - T861 ‘Ydg0L90 


JINGAHOS NOTLVY3dO ~~ SATYLSNGNT SONTTVIIG 


cv Alavl 


TABLE 43 


Billings 50, Study 
Monthly Summary 


Monthly Averages - Wind Speed - m/sec x 10 


Sites 

B061 B062 B063 BO64 B065 B066 L014 L015 
OSA er 20 BOT 268 7k; Oreey. et aor es 8 a 
FEB 1982 18 25 (al 32 29 37 38 34 
MAR 1982 L7 a3 25 29 24 35 36 37 
APR 1982 20 28 33 38 32 4] 40 41 
MAY 1982 19 2 30 31 29 40 35 42 
JUN 1982 16 21 21 22 20 30 27. 27 
JUL 1982 15 20 All 24 21 28 -- 28 
AUG 1982 19 rah 22 -- 21 29 -- 26 
SEP 1982 14 19 20 -- 18 30 -- 24 
OCT 1981 14 20 13 26 22 33 29 33 
NOV 1981 15 20 (aa 25 2 35 30 35 
DEC 1981 1) 24 23 27 25 36 31 38 


Number of Hours 


Sites 
BO61 B062 B063 B064 BO65 BO66 L014 L015 


JAN 1982 730 656 663 737 613 748 408 649 


Reb) 1982 667 242 612 551 569 602 670 672 
MAR 1982 744 444 578 611 341 672 708 702 
APR 1982 720 720 708 381 677 655 720 680 
MAY 1982 238 743 728 730 730 589 742 743 
JUN 1982 216 720 720 439 413 501 83 719 
JUL 1982 743 744 671 316 639 57.9 -= 544 
AUG 1982 741 739 742 -- 742 593 -- 715 
SERV A982 720 720 720 -- 449 933 =~ 593 
OCT 1981 602 742 231 631 742 744 658 701 
NOV 1981 720 720 720 541 680 715 493 718 
DEGHIISI 672 371 692 Tpke 668 744 740 644 


SS/war-7 | | Table 43 


by 9LqeL 


SENS 


929 Ud 
O61 Wo —<GtoT 
--- Y 
162 : = C0r ald 
29/2 ot Zor "N  fio8 
Ibs" 7 ===) | Yige& 
219 p6e 28L oud 
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MONTANA STATE DEPARTMENT OF HEALTH AND ENVIROEMENTAL SCIENCES 


BILLINGS 


TAFT SCHOOL 


80062 


SI-LE 


0--10;-23 


2 
@ 


HOURS 


3/31/82 
SURFACE WIND ROSE FREQUENCY 


17-1782: TO 


2 
= 


TIME PERIOD 


TABLE 


NNW TOTAL 


NW 


WNW 


SH 9SW 


SSW 


ENE 


NE 


NNE 


DIR 


31.2 


0.6 


0.4 0.3 


1.0 
1.0 


1662 155° 21532 100 1262 2585 528 — 5.42 - 829 220 
2-8 4.5 0.7 Ho4 


Nae 
1.9 


0.6 


15 
3.0 


SPEED 
Ocal 


0.5 0.8 34.) 


0.5 


325 


5.93 


2-8 


a ETL 


0.7 


1.3 


0.9 


Us OS 


0.0 
0.9 


0.0 
0.0 


0.0 


0.0 


8.1-10.0 
10.1-14.0 
14.1-18.0 
13951-2220 


IVER 22.0 


020 0.0 O05). 0.0 


0.0 


0202 0202 05)2 020-050 050 
0.0 
0.0 


0.90 


0.0 0.0 0.0 0.0 0.0 


0.0 090.0 
05.0 


0.0 0.0 0.) 
0.0 0.) 


0.0 


0.0 0.0 0.0 0.0 0.0 


0.0 


0.0 


0.0 


1.8 


32121957) 3272 1692223 .. §o3 82521052-.1551- 1320 = 561 262 


3.9 


2.90 


COL. TOTALS 


7 HOURS) 


( 


0.3 


CALMS 


2-3 3et> 3e8- 2347 156-1082 1255 1.4. 1.6. 2o8 353% 325 ° 37" 255 


2.6 


SPEED 


AVG. 


832 175. 338 80 41 50 925. 182. 219... 328.280. 109 4&8 38 4OQ 2143 


YY 


HOURS 


NO. 


Table 97 


HELENA,SONTAWA 


AIR QUALITY BOREAU 


MONTANA STATE DEPARTMENT OP HEALTH AND ENVIRONMENTAL SCIENCES 


BILLINGS 


TAPT SCHOOL 


80062 


SITE 


TIME PERIOD 


6/30/82 HOURS: 0O TO 23 


4/ 1/82 TO 


TABLE 


SURFACE WIND ROSE FREQUENCY 


W @ NW NW WN TOTAL 


gS 


SSE S SSH Su 


SE 


ENE ESE 


WE 


NNE 


DIR 


SPEED 
Gz 1- 


36.6 


056 0.3 1.1 4,0 0.8 9.2 447 6.6 929° 72.4 3.2 6.7 0.5 0.9 0.4 
3.0 1.7 


0.5 


1.9 
3.0 


31.0 


3.9 1.8 


4.0 


1.3 


tae 


1.6- 


0.3 


0.0 


0.0 


0.0 
0.0 


0.0 0.0 
0.0 
0.0 0.0 


6.0 


0.0 


8.1-10.0 
10.1-18.0 
14. 1-18.0 
18..1-22.0 


OVER 22.0 


0.9 


0.0 


0.0 0.0 - 0.) 0.0 6.0 ° 0.0 0.0 0.0 
0.9 0.0 0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.) 


I-20 


0.0 


op ee) 
@ 6 


Os.4 36h 6553 -5,3 


206 707 1255-1409 - 924 


3.9 


3.3 


#.-0 12.5 5.0 


Pal 


4.1 


OL. TOTALS 


ro 
he 


3 HOURS) 


( 


0.1 


CALA 


SeON 360 2 328. 2 2.6. 222. 4.8 LASt 3414S: 89 $62 2358) 357 = 355 


3.2 


SPEED 


AVS. 


2181 


AZ2 .415 - 795 


111 


58 88 274 110 73 85 56 168 251 260 206 


89 


HOURS 


NO. 


Table 98 


HELENA, MONTANA 
BILLINGS 


AIR QUALITY BUREAU 


0 TO 23 
TABLE 


es 
se 


HOURS 


9/30/82 
SURPACE WIND ROS2 FREQUENCY 


7/ 1/82 TO 


TAFT SCHOOL 


80062 
TIRE PERIOD 


MONTANA STATE DEPARTMENT OF HEALTH AND ENVIRONMENTAL SCIENCES 
SITE 


Na NW TOTAL 


HS¥ WY 


SW 


SSW 


NNE 


ea} 


DIR 


48.9 
31.1 
0.0 
0.0 
0.0 
2208 


0.5 
2.4 
0.0 
0.0 
Hoi 
2-7 

91 


0.5 
1o3 
0.0 
0.0 
0.0 
2-8 
2.8 

61 


0.6 
0.8 
0.0 
0.0 
0.0 
2.3 
2.8 

30 


1.7 
1.6 
0.0 
0.0 
1.9 

84 


8.2 3.8 


4.8 
Pe | 
0.0 
0.0 
1.6 
181 


4.6 
0.0 
0.0 
0.0 
1.3 
376 


Vad Ve2 A261 
1.5 
0.0 
0.0 
0.0 

8.7 14.8 17.0 
Vel 
327 


15 
0.0 
0.0 
0.0 
1.2 
192 


1.5 
58 


1.0 
0.0 
0.0 
0.0 
2.6 
1.5 


1.5 
1.0 
0.0 
0.0 
0.0 
3.4 
OLE 4 
76 


1.2 
0.9 
0.0 
0.0 
0.0 
2-8 
25) 

61 


1. 1 
2.0 
0.0 
0.0 
0.0 
4.0 
2-2 

89 


0.9 
4.9 
0.) 
0.) 
0.) 
3.3 
285 


7.4 13.) 


Zot 
0.0 
0.0 
0.0 
SiS) 
163 


0.8 
0 HOURS) 


0.5 
0.7 
0.0 
0.0 
0.0 
0.0 
Zee 
Zed 

48 


( 


0.6 
lee 
0.0 
0.0 
0.0 
0.0 
0.0 
Paes} 
0.9 
PLES) 

65 


SPEED 

Oe t= 155 
Ve 6 = 350 
8.1-10.0 
10.1-14.0 
14. 1-18.0 
13. 1=22. 0 
OVER 22.0 
COL. TOTALS 
CALM 

AVG. SPEED 
NO. HOURS 

Tabie 99 


TOTAL 
44.1 
35.4 
16.5 


0.3 


HELEWA,MONTANA 
0.9 


0.8 
0.8 


BILLINGS 
1.4 


0.6 
0.9 


1.6 


2-0 
1.2 


WSW 
54 
5.3 


AIR QUALITY BUREAU 
5.1 


sw 
951 
1.6 


0 TO 23 
SSH 
9.7 
0.5 


6.9 
0.2 
0.0 


HOURS 
SSE 
Dia? 
1.2 
0.0 


SE 
1.6 
0.4 
0.0 


ESE 
1.0 
0.2 
0.0 
0.0 0.0 


0.9 
0.0 
0.0 


SURFACE WIND ROSE FREQUENCY TABLE 
0.9 


2.4 
0. 7 
0.) 


10/7 1/82 TO 12/31/82 
2.6 


202 
1.4 


0.4 
2.9 


NNE 
123 
0.8 
0.0 
0.0 


TIME PERIOD 
0.6 
Te 
0.5 
0.0 
0.0 


DIR 
1.5 
3.0 
5.0 
8.0 


1.6- 


SPEED 
0. T- 
SEE 


MONTANA STATE DEPARTMENT OF HEALTH AND ENVIRONMENTAL SCIENCES 
5.1- 


14.1-18.0 
Ao. 1-22.0 


OVER 22.0 


oo 
e 0 


2.0 
0.9 


0.0 
0.0 


0.0 
0.0 


2208 


129 
42 


2-5 


2.9 
3.4 
65 


4.1 
4.0 
90 


5.2 
2-6 2.6 
114 


365 


1.8 
378 


1.4 
344 


ce: 
273 


3.9 12.4 14.1 17.1 16.5 
86 


1.3 


2.0 
12.2 
45 


1.2 
ie 
27 


1.8 
1.6 
40 


6.6 
2e7 
146 


De2 
115 


9 HOURS) 
Pe | 


Za t 
22.9 
59 


( 


2.4 
0.0 
2.4 

ai 


Table 100 


COL. TOTALS 
CALH 

AVG. SPEED 
NO. HOURS 


HELENA, MONTANA 


AIR QUALITY BUREAU 


MONTANA STATE DEPARTMENT OF HEALTH AND ENVIRONMENTAL SCIENCES 


BILLINGS 


CHOOL 


TAET. Si 


80062 


SITE 


010-23 


HOURS 


1982 


JANUARY 


IME PERIOD °; 


ei 
a 


SURFACE WIND ROSE FREQUENCY TABLE 


i NE NG NNW TITAL 


qd 


SW WSW 


SE 2508 SSW 


ESE 


DIR 


SPEED 
Oeel = 


26.3 


Wee 2028 (157. (200 - “0.8 558 1351 059 -0.8 0.3 0.1 0.8 


13 16-9 
4.4 6.6 
2-6 14.5 


059 


Os3 


lessee) 
Sid) 


1.6 
0.4 


Vat 


1.6- 
as l= 


0.90 


S270 


Tet 


055 2068. 212.1 0.3 
0.0 


0.0 
0.0 


0.0 0.0 0.0 0.3 


0.0 
0.0 


0.0 


0.0 90.0 
0.0 
0.0 


0.3 


06.3 0.8 3.) 


023 


8.0 


Gin — 1050 
10.1-18.0 
14.1-18.0 
VSe—22.— 0 
OVER 22.0 


Dept 


0.4 


0.0 


0.0 
O30 
0.0 


0.0 0.0 
0.0 0.0 


0.0 
0.0 
0.0 


0.0 


0.0 


OS0 


0.0 


0.0 


0.0 


0.0 


02-0 


0.0 O.2 9.0 
2.90 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 0.0 


0.0 


0.9 0.0 0.0 0.0 0.90 


0.) 


0.0 


0.9 


6.5 


6.9 8.6 §8.3 13.2 


3.90 


1.9 


8.9 


1.6 


COL. TOTALS 


0 HOURS) 


( 


020 


CALM 


3.0 


S23 


2.2 


te 12 je3 22150 


1.1 


PRES lee ee | 


3.5 


SPEED Dat toes 300 


AVG. 


744 


24 66 495 36 10 14 22 51 64 62 98 48 14 17 11 


12 


HOURS 


NO. 


Table 101 


HELENA, MONTANA 


AIR QUALITY BUREAU 


MONTANA STATE DEPARTMENT OF HEALTH AND ENVIRONMENTAL SCIENCES 


BILLINGS 


TAFT SCHOOL 


80062 


SLE 


0 TO 23 


HOURS 


1982 


>; FEBRUARY 


TINE PERIOD 


TABLE 


SURFACE WIND ROSE FREQUENCY 


NW NNW TOTAL 


NSE SSW S8 wWSW WNW 


SE 


ESE 


NNE 


DIR 


ow 


296 
24.6 


0.3 0.2 
056 05-9 


2a) = tele. 120 aD 
ae0 Vet. 0,8 


5.9 
9.8 


51 
6.6 


4.7 
5-4 


3.5 
3.5 


1.5 
0.6 


0,9 —1.2 058 152° 454 
2-0. 0.8 1.1 0.9 0.8 


0.5 
0.2 


eS) 
3.0 


SPEED 
1.5- 


0's 1i- 


8.8 


O22. =023 20.5 
Qn2 O63 0,2 


o2 
1.2 
0.0 


8.0 
Hei 


6.3 
1.1 


0.2 


0.0 Q.0 


0.0 


0.0 0.0 


0.0 


0.0 


0.0 


8.1-10.0 
10.1-14.0 
14. 1-18.0 
18. 1222.0 


OVER 22.0 


fo) 


0.0 
0.0 


oO 
® 


0.0 0.0 


0.) 


Qo 
e @ 


0.0 
0.9 


0.0 
0.90 


le8 - 1.52 -12:2 


6.9 10,6 912.5 2222.47.71 4.7 


2.1 


5.3 


Pie 


wy 


2-7 


1.4 


COL. TOPALS 


0 HOURS) 


( 


0.0 


CALS 


o3, 363° 3.8 1.7 154 "1 465 17 ASS 223.6 358° 325 321 22a 229 


2.6 


SPEED 


AVS. 


662 


38 35 16 12 14 46 70 83 147 113 31 12 10 


18 


HOURS 


NO. 


Table 102 


TOTAL 
38.0 


loot 


HELENA, MONTANA 
NNW 


NW 
G.4 


BILLINGS 


W NG 
0.4 


ipa 


AIR QUALITY BUREAU 
3.0 


626 


0220 23 
TABLE 
SSW 
656. 558 


HOURS 
SE: SSE 
165°--1.5 


1982 
ESE 
1.5 


SURFACE WIND ROSE FREQUENCY 
E 


ENE 


TAFT SCHOOL 
Ded 


0.9 


80062 


DIR 
Ue) 


SITE 
SPEED 


MONTANA STATE DEPARTMENT OF HEALTH AND ENVIRONMENTAL SCIENCES 
O=I= 


OQ 
ce 
WAS 


0.0 
0.0 


0.4 
0.0 


0.5 
0.0 0.0 


0.8 
0.0 


0.0 0.0 


0.0 
0.0 


0.0 
0.0 


0.0 
0.0 


0.0 0.0 


0.0 0.0 
0.0 


0.0 
0.0 


1.7 O.9 
2-0 0.) 
0.0 
0.0 
0.0 


0. 1 
0.0 


0.3 
0.0 


8.0 


ae t= 

8.1-10.0 
10.1-14.0 
14. 1-18. 0 
185.1=22.0 
OVER 22.0 


0.0 
0.0 
737 


0.0 
228 
21 


155 
11 


0.0 
3-9 2.1 


0.0 
0.0 
3.0 
ere” 
22 


0.0 
4.0 
3.1 

30 


0.0 
0.9 
9.3 
2e7 

69 


0.0 

0.0 0.0 
9.7 15.5 
eS” = Zend 
12 ANS 


0.0 
0.0 
8.2 
Tez 

61 


0.0 
0.0 
3.2 
1.8 

24 


0.0 
0.0 
3.0 
1.7 

22 


0.0 
226 
1.6 

19 


0.0 
223 
28 


0-0 0.) 
9.5 14.5 3.8 

3-1 

7i = =108 


7 HOURS) 
3.0 


0.0 
0.0 
0.0 
0.0 
5.5 
DE? 

44 


( 


0.0 
0.0 
0.90 
0.0 
3.1 
0.9 
204 

23 


TOTALS 
SPEED 
HOURS 


201. 
CALM 
AVG. 
NO. 


HELEBA, AORTANA 


AIR QUALITY BUREAU 


STATE DEPARTMENT OF HEALTH AND ENVIRONMENTAL SCIENCES 


MONTANA 


BILLINGS 


TAFT SCHOOL 


80062 


SITE 


0 TO 23 


HOURS 


T982 


APRIL 


TIME. PERIOD 


SURFACE WIND ROSE FREQUENCY TABLE 


TOTAL 


Nw wWhd 


WNW 


SSW SH Sa 


ss) 


poy ow 


DIK 


SPEED 
0.1- 


32.1 


0.3 J-7 2.5 


0.4 


135 
3.0 


1.1 


Ne 6- 
3.1- 
5.1- 


2.4 5253. 056 
0.0 
0.0 


0.1 


Det 


5.0 


12.2 


0.0 0.0 0.0 ° 0.0 -020 1,2 0.7- 252 1258 $2.2 
0.0 0.0 0.0 


0.0 


1.0 2.1 
9.0 


0.7 


0.3 


8.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 0.0 


0.0 


0.) 
0.) 


8.1-10.0 0.0 0.0 


10.1-14.0 
14. 1-18.0 


0.0 0.0 0.0 
0.0 


0.0 


0.9 


0.0 


0.0 


18. 1-22.0 
OVER 22.0 


825° “759° 6.1 


729 1023 1056 12.2 5.8 


2-4 


209 


1.8 


8.3 10.8 2.4 


2s2 


3.9 


COL. TOTALS 


0 HOURS) 


0.0 


CALM 


3609 $24" 36:8°- 252. 266. . 3047 156 462. Vee eB? 259). 23253 3e8 366 8S 0 


3.3 


SPEED 


AVG. 


720 


16 31 78 17 13 21 17 57 74 76 88 42 61 57 44 


28 


HOURS 


NO. 


Table 104 


LENA, MONTANA 


a? 
a 


| 
BILLINGS 


AIR QUALITY BUREAU 


ABLE 


m 
2h 


0-70-23 


@ 
es 


FREQUENCY 


ENVIRONNSENTAL SCIENCES 
HOURS 


1982 
WIND ROSE 


SURFACE 


CHOOL 
MAY 


80062 TAFT S 


TIME PERIOD 


MONTANA STATE DEPARTMENT OF HEALTH AND 
SITE 


NH WNN@ TOTAL 


WSH W NY 


SB 


SSH 


ESE 


fal 


ENE 


NE 


NNE 


N 


DIR 


38.0 
29.7 
22.4 

S.7 


2.4 
0.7 


220 2.6 


1.3 
250 


1.5 
3.0 
2.2 


0.7 
Dee 
224 
1.1 


3.2 
3.4 
0.8 
0.0 


6-5 
2e7 
0.1 
0.0 


9.4 
1.5 
0.1 
0.0 


7.9 
0.5 
0.0 
0.0 


Velo leS 
15-5: 20545 
O57: 0.1 
0.0 0.0 


0.9 
0.8 
0.8 
0.4 


0.7 
268 
Leal 


1.6 
4. & 


0.0 
t=5 


Wace 


0.7 
1.1 


0.7 
ts7 
250 
05:3 


eso 
3.0 
5.0 
8.0 


SPEED 
Oe = 
1s 6= 
oe 
Sig = 


Qo 
6 © 


0.0 


050 — 020 050 059 0.0 


14. 1-18.0 
18. 1=22.0 


OVER 22.0 


ac 
6 @ 


0.0 Q.0 


0.9 
0.0 


743 


33.3 


6.5 6.2 
48 


3.9 


Led 
3.9 
57 


6.3 
3.3 
47 


1.8 
55 


7.4 


1.2 
69 


9.3 


1.0 
82 


8.5 11.0 
63 


1.0 


1.9 
14 


3.9 
29 


3.0 
22 


4.7 
2-6 
35 


3.) 
77 


3.9 10.3 
29 


1 HOURS) 
3.8 


5-2 4s2 
Os l- { 

350° 3.8 
39 37 


Table 105 


COL.TOTALS 
CALA 

AVG. SPEED 
NO. HOURS 


TOTAL 
39.6 
36.9 
21.0 

2-2 
0.0 


iW 
0s.1 
Aad 
1.4 
0.3 
0.0 


HELENA, MONTANA 
NW 


NW 
0.3 
0.3 
0.8 
0.0 
0.0 


BILLINGS 


WNW 
0.0 
0.6 
0.0 
0.90 
0.0 


0.4 
17 
130 
9.0 
0.0 


WSW 
4.0 
1.4 
0.0 
0.0 


AIR QUALITY BUREAU 
353 


S¥ 
9.6 
Sw f 
0.0 


TABLE 
SSW 
1.4 


S 
565.1158 


0 -TO 23 
1.4 


SSE 
Ze5 
1.0 


HOURS 
135 
2.6 


10 
2.4 


1982 


0.0 
0.0 


SURFACE WIND ROSE FREQUENCY 
5.0 


6.9 
0.9 
0.3 


ENE 
0.) 


JUNE 
WE 
122 
0.0 
0.0 


NNE 
0.4 
0.8 
0.1 
0.0 
0.0 
0.0 0.0 


TAFT SCHOOL 
0.1 


0.4 
0.7 
ese 
0.3 
0.0 
0.0 
0.0 


80062 
TIME PERIOD 


1.5 
3.0 
8.0 


8.1-10.0 
10. 1-14.0 
14, 1-18.0 
18. 1-22.0 


5.0 
OVER 22.0 


SITE 
DIR 
SPEED 
0. 1- 
0 
a. i= 


MONTANA STATE DEPARTMENT OF HEALTH AND ENVIRONMENTAL SCIENCES 
Se) = 


Qo 
e a 


0.0 
0.0 


0.0 0.0 0.) 
0.0 0. 


0.0 


0.0 
0.90 


718 


325 
3.0 
25 


1.4 
3.0 
10 


0.6 
1.9 


2.6 
22 


331 


8.7 
2.0 
63 


125 


115 


1.0 
95 


48 


637 1322 1620 
1.2 


3.5 
1.3 
25 


4.9 
2-0 
35 


5.3 
2-6 
38 


8.1 
2.4 
58 


119 


3. 3 


28 


2 HOURS) 
a22 


1.5 3.9 16.5 
2s | 
11 


( 


S24 
0.3 
3.2 

22 


Table 106 


COL. TOPALS 
CALA 
SPEED 
HOURS 


AVG. 
NO. 


HELENA,MONTANA 


AIR QUALITY BUREAU 


MONTANA STATE DEPARTMENT OF HEALTH AND ENVIRONMENTAL SCIERCES 


BILLINGS 


5CHOOL 


80062 TAFT 


SITE 


SOTO] 23 


HOURS 


1982 


JULY 


TIME PERIOD 


TABL 


REQUENCY 


a=) 
a 


WIND ROSE 


SURFACE 


TOTAL 


NW NN 


WNW 


SW wWsSw® 


SSE 


NE ENE 


NNE 


DIR 


1.6 0.3 


2o4 


3.9 


6.6 12.4 12.1 


1.6 
0-0 
0.0 


1295126 
Vetta lee 
023-020 


0.8. 2.0 


8.2 3.2 


0.9 
5. 6 


1.2 


0.4 
1 


0.4 


4.7 3.4 


le2 
0.0 


0.8 


0.0 29 


1.3 
0.5 


S10 


Ve6= 


1.122.423 -.0.8 
0.3 
0.0 


1.6 


0.9 


1.3 0.8 0.8 
0.4 
J-0 


0.8 


NN © 
® @ 


0.5 
0.0 


0.0 06.0 0.0 0.0 


0.0 
0.0 


0.0 


0.0 
0.0 


0.0 0.0 
O50; 03:0 


0.0 
0.0 


0.3 
0.) 


0.1 
0. 


0.0 
0.0 
0.0 


8.0 
8.1-10.0 
10. 1-14.06 
14. 1-18.0 
18.1-22.0 


OVER 22.0 


0.0 


0.0 


0.0 
0.0 
0.0 
0.0 


0.0 
O60 
0.0 


0.0 Q0.0. 0.0 0.0. 0.0 0.0 0.0. 0.0 6.0 .0.0 
0.0 0.0 0.0 
0.0 
0.0 0.0 


0.0 


0.0 
0.0 


0.0 
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TABLE 149 


MEANS AND CORRELATION FACTORS 


MONTHLY TONS OF SO. EMISSIONS* VS. MONTHLY SO, AVERAGES 


APR Byeegee OnERT Tons w/ 
Site PPB Monthly Average 
061 6.2 (6.3) £459" [54 
062 Peale.) 2679 [12] 
063 2056 (20.2) “700° [12] 
064 2263; 622 a1) .868.[ 12] 
065 22.8 (22.9) .854 [12] 
066 29.0. (29.2) sO EZ | 
014 B20. AF eT) <6387 [9] 
015 1022 (10,2) 916 [12] 


* Billings sources only. 

** Based on 12 monthly readings. 
( ) Actual annual average. 

[ ] Number of pairs. 
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TABLE 152 


Means and Correlation Factors 
Twenty-Four Hour Averages 
Actual vs. Modeled 


May, 1982 
M (N) M M R R 
Actual Complex 1 Complex 2 Actual W/ Actual W/ 
Site PPB PPB PPB Complex 1 Complex 2 
All 8.2 (208) 4.0 328 . 388 Gil 
061 --- 4.9 4.8 --- --- 
062 6.0-(25) Let 232 447 378 
063 T3s2°(3h) 5.0 o29 -474 -491 
064 1.7 (37) Sid 320 «205 216 
065 14.2°( 31) 543 4.8 365 394 
066 7.0030) 4.6 32) . 134 122 
014 4.9 (31) 288 2:8 ~459 . 400 
015 3.729) Se 3.4 379 352 
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TABLE 153 
Means and Correlation Factors 
Twenty-Four Hour Averages 
Actual vs. Modeled 


August, 1982 


M (N) M M R R 
Actual Complex 1 Complex 2 Actual W/ Actual W/ 
Site PPB PPB PPB Complex 1 Complex 2 
All 1S s0,(177 } BZ 836 143 «O05 
061 hae 10.6 12ed --- --- 
062 12225(22) 525 Sid ./04 2929 
063 1231) 9.35 Os 7 -489 ~427 
064 2108-631) O52 952 -621 «590 
065 23,06 (30) 359 4.3 2178 2239 
066 28).20( 31) 11-3 121.5 -.003 -.110 
014 --- 333 346 --- --- 
015 Gee {31} 126 12% 2 -.002 009 
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TABLE 154 
Means and Correlation Factors 
Twenty-Four Hour Averages 
Actual vs. Modeled 


November, 1981 


M M R R 
Complex 1 Complex 2 Actual W/ Actual W/ 
PPB PPB Complex 1 Complex 2 
525 57 1357 novi 
4.6 5.6 --- --- 
2.4 rand #032 -.029 
10.6 1029 ~435 379 
5.4 5.5 . 448 420 
3.4 Sue 70 009 
12.8 1238 -.180 . 088 
deed dt -. 387 -. 306 
4.1 32/5 .096 .077 
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TABLE (155 


PERCENT CONTRIBUTION BY SOURCE 


MODELING RESULTS FOR JANUARY, 1982 USING COMPLEX II 


a eres 


INDUSTRY BO61 B062 B063 BO64 BO65 BO66 L014 L015 
MPCO - COR 0 0 8 2 0 0 0 9 
CON - B.P. a 3 15.2 1.9 15.7 0 2.6 5.5 
CON - FCC 4 3 14.0 1.9 3 0 1.9 4.0 
GT WEST 1 0 9.2 3u5 13.4 1.4 2 5 
EXX - CAT 1 4 0 1.8 s 12.6 17 9.6 
EXX - COKE a a 0 17 3 79 616 5.5 
EyX - F-2 4 4 0 6 4 10.1 9.1 NG 
EX - F-700 0 ae 0 1.2 0 ie 9 by 
MT SULF B65 90.8 32.7 66.0 6.8 64.4 14.7 25.2 
CEN - #3 2.2 123) eo au 8.0 i) is 2.8 
CEN - #4 2 13 4.8 an 17 3 15 2.7 
GEN - #5 2.2 13 4.9 3.4 7.8 3 2.0 7 
CEN - CR-MN J 4 16 eal 2.6 4 6 1.2 
CEN - CR-PR YD 5 iG 4 1.0 0 s 1.4 
CEN - AL-MT 2 a ‘5 3 3 kp 2 “5 
EEN - SUL-P 1.8 ia 3.8 2.7 63 te 44.5 E.G 
EN - FCC 2.5 ie ae 4.2 9.9 ih 6 % 
MONTHLY AVERAGE 

B061 B062 B063 BO64 BO65 BO66 L014 L015 
Modeled (ppb) 9.9 14.8 3.2 4.8 Dal 46.1 17 4.5 
Actual (ppb) 6.0 23.0 26.0 21.0 26.0 52.0 16.0 19.0 
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Figure 76. Sequence of valley cross sections illustrating 
the breakup of a valley temperature inversion beginning 
at sunrise (time tj) and ending at the time of inversion 
destruction (td), Showing corresponding profiles of 
potential temperature (6) and up-valley wind component 
(u). The inversion is destroyed by the upward growth 
from the ground of a convective boundary layer and the 
subsidence or sinking of the temperature inversion 
layer after sunrise. Down=valley winds continue to 
blow within the temperature inversion layer after 
Sunrise as the layer is destroyed. Upslope flows 
that develop in convective boundary layers over the 
valley sidewalls are responsible for the compensating 
descending motions within the: ‘temperaturieicinvwersion 
layer. 
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